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Project Introduction

We propose to develop and demonstrate a radiationreflecting thermal
protection system (TPS) to enable missions where radiative heating during
atmospheric entry is significant, such as into a giant gas planet. Because
layered or ordered structures can be difficult to fabricate, we will utilize a
naturally occurring ordered material, diatoms. Diatoms are unicellular algae
that grow siliceous structures.

Tunable reflectors (for different planetary environments) can be constructed
based on photonic structures, which are periodic arrangements of materials
with contrasting dielectric properties. In such structures, internal reflections
interfere destructively, blocking propagation of radiation into the material.
Typically, this periodicity must be on the order of the wavelength to be
reflected, which for EDL applications could be hundreds of nanometers.
Fabrication of such small structures is very expensive, when possible at all.
Our approach involves incorporating ordered entities into a matrix to form a
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Anticipated Benefits
The new material BIRRA will be of great interest to SMD for planetary missions
and also to ARMD for earth entry missions where radiation is substantive. The
approach is game changing in that it allows TPS material to be developed
simply and inexpensively and thus enable missions where radiative heating is
severe.
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